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immunocompromised patient
Disseminated candidiasis has been diagnosed with increasing
frequency over the past two decades and is a significant cause
of morbidity and mortality among severely ill hospitalized
patients. It occurs more frequently in immunocompromised
patients with an underlying malignancy or hematological
disorder and in surgical intensive care patients.
We present herein an extremely rare case of a non-immu-
nocompromised patient with anorectal sepsis, who devel-
oped hematogenously disseminated candidiasis with
subsequent systemic septic complications, including bilat-
eral epididymo-orchitis, subcutaneous forearm skin abscess,
and lung abscess.
An 80-year-old man presented with a 3-day history of high-
grade fever (39.5 8C) and severe perianal pain. His past
medical history included hypertension and coronary artery
disease, and he had undergone a transurethral prostatect-
omy two months previously. On clinical examination a large
fluctuant perianal mass was found, indicative of an abscess.
His blood pressure was 100/50 mmHg, pulse rate 100 beats/
minute, and body temperature 39.8 8C. A hemogram
revealed a white cell count of 25.7  109/l with 93% neu-
trophils and a hemoglobin level of 9.1 g/dl. Liver function
tests and other biochemical markers were within the normal
range. A wide incision and debridement of the anorectal
abscess was performed, and approximately 600 ml of pus
was drained. The patient was placed on intravenous second
generation cephalosporin and metronidazole with clinical
resolution. Pus culture grew Candida albicans sensitive to
fluconazole and the antibiotics were discontinued. Preopera-
tive blood cultures were negative.
The patient was not placed on antifungal therapy because
he made an impressive clinical recovery after surgical inter-
vention. On the first postoperative day he had a fever of
37.2 8C, and on postoperative day 2 he was afebrile and his
leukocytosis was significantly decreased. In addition, he was
not immunocompromised, he was not among patients con-
sidered at high risk for developing candidemia, and preo-
perative blood cultures were negative.
On postoperative day 3, the patient developed bilateral
painful scrotal swelling. Sonographic findings and fine needle
aspiration cultures were indicative of candidal epididymo-
orchitis, and urine cultures revealed candiduria. Almost1201-9712/$32.00 # 2008 International Society for Infectious Diseases.
doi:10.1016/j.ijid.2008.04.012simultaneously, the patient developed clinical manifesta-
tions of a large subcutaneous abscess of the right forearm,
which was widely drained. Cultures again grew C. albicans
and the patient was placed on intravenous fluconazole
400 mg daily. The scrotal swelling gradually resolved within
the next 48 hours and thus surgical intervention was not
required. Two days later, he developed acute respiratory
failure with high-grade fever (40 8C), requiring transfer to
the intensive care unit. Laboratory investigations revealed
anemia with a hemoglobin level of 8.3 g/dl and excessive
leukocytosis (white cell count of 43.9  109/l), with 96%
neutrophils. Blood and sputum cultures grew C. albicans.
At this point the dose of fluconazole was increased to 800 mg
daily. Chest radiographs showed extensive inflammatory
changes involving the left upper lobe, and contrast enhanced
computed tomographic scans demonstrated multiple hypo-
dense lesions and fluid collection consistent with a fungal
abscess (Figures 1 and 2). Due to the deterioration of
patient’s clinical condition, an urgent left thoracotomy
was performed during which a large abscess of the left upper
lobe was found along with extensive necrosis. A laborious
lobe resection was then performed. Histopathological exam-
ination and cultures were indicative of a C. albicans lung
abscess associated with extensive necrotic changes. Four
days after surgery, the patient was afebrile and blood cul-
tures were negative. He was discharged six days later after an
uneventful postoperative course. Antifungal therapy was
discontinued 2 weeks after complete resolution of signs
and symptoms.
The incidence of disseminated candidiasis has increased
significantly over the past two decades, and C. albicans
species are the fourth most common isolates recovered from
cases of bloodstream infections,1 even though non-albicans
species are increasingly being reported.2 The mortality
among patients with disseminated candidiasis is estimated
to be between 38% and 79%,3 and the attributable mortality
remains close to 40% and the excess hospital stay is approxi-
mately 30 days.4 Various risk factors have been reported to be
associated with the development of disseminated Candida
infections, such as immunocompromised status, severity of
underlying disease, prior surgery, presence of central venous
catheters, total parenteral nutrition, broad spectrum anti-
biotic therapy, and multisite Candida colonization.5
Clinical diagnosis of disseminated candidiasis is often
challenging, as most symptoms are non-specific and early
diagnostic tools are lacking.6 Approximately 20% of thePublished by Elsevier Ltd. All rights reserved.
Figure 1 Chest radiograph showing extensive inflammatory
changes involving the left upper lobe.
Figure 2 Axial contrast enhanced computed tomographic scan
showingmultiple hypodense lesions and fluid collection in the left
upper lobe.
e156 Correspondencepatients are afebrile and 50% do not have leukocytosis,7 and
manifestations of sepsis and blood cultures may only become
positive at a late stage of the disease, as in our case. Blood
cultures have a low sensitivity (50—60%), and thus candide-
mia may exist with persistently negative blood cultures.8,9
Due to the low sensitivity of blood cultures, multiple blood
cultures should be taken when Candida is being cultured from
(invasive) abscess fluid (as the only or most abundant micro-
organism) before starting antifungal treatment. Increasing
the number of blood cultures increases the chances of a blood
culture becoming positive for Candida species. The most
commonly affected organs include the eyes, kidneys, liver,
spleen, and brain.9 Documented Candida lung abscesses
are rare, and only a few cases of bilateral candidal epidi-
dymo-orchitis have been reported in the literature. Initial
medical treatment should include caspofungin, fluconazole,an amphotericin B preparation, or combination therapy with
fluconazole plus amphotericin B. Treatment should be con-
tinued for 2 weeks after the last positive blood culture and
resolution of signs and symptoms.6
Delay over 48 hours in initiating the appropriate treatment
has been associated with a worse prognosis.7 In our case, the
patient’s late presentation after three days of high fever and
severe perianal pain and the initial negative blood cultures
probably contributed to the hematogenous dissemination of
the Candida infection with the subsequent multiple septic
complications. Surveillance cultures should be used for the
identification of patients with Candida colonization among
those at high risk of developing disseminated candidiasis.5
Our case was characterized by the sudden deterioration
of the patient’s general condition on postoperative day 5.
Although he initially did well on fluconazole with clinical
resolution of the epididymo-orchitis, two days later he
suddenly developed acute respiratory failure and became
septic. An emergency thoracotomy was required less than
24 hours later, as a lung abscess was diagnosed. As the
patient became septic, change of the antifungal therapy
was not considered, because emergency surgical interven-
tion was the treatment of choice. Signs of lung infection
could have been demonstrated earlier by thoracic imaging,
but this was not performed in the absence of indications.
Additionally, thoracic imaging during the preoperativework-
up was normal.
In conclusion, early diagnosis and initiation of appropriate
treatment are of major importance in the management of
candidal abscesses. These abscesses should be taken ser-
iously, as delays either in patient presentation or the diag-
nostic evaluation process can lead to hematogenously
disseminated candidiasis with serious consequences.
Conflict of interest: No conflict of interest to declare.
References
1. Pfaller MA, Diekema DJ, Jones RN, Sader HS, Fluit AC, Hollis RJ,
et al. International surveillance of bloodstream infections due to
Candida species: frequency of occurrence and in vitro suscept-
ibilities to fluconazole, ravuconazole, and voriconazole of iso-
lates collected from 1997 through 1999 in the SENTRY
antimicrobial surveillance program. J Clin Microbiol 2001;39:
3254—9.
2. Enoch DA, Ludlam HA, Brown NM. Invasive fungal infections: a
review of epidemiology and management options. J Med Micro-
biol 2006;55:809—18.
3. Voss A, le Noble JL, Verduyn Lunel FM, Foudraine NA, Meis JF.
Candidemia in intensive care unit patients: risks factors for
mortality. Infection 1997;25:8—11.
4. Wey SB, Mori M, Pfaller MA, Woolson RF, Wenzel RP. Hospital
acquired candidemia. The attributable mortality and excess
length of stay. Arch Intern Med 1988;148:2642—5.
5. Tortorano AM, Caspani L, Rigoni AL, Biraghi E, Sicignano A, Viviani
MA. Candidosis in the intensive care unit: a 20-year survey. J Hosp
Infect 2004;57:8—13.
6. Pappas PG, Rex JH, Sobel JD, Filler SG, Dismoukes WE, Walsh TJ,
et al. Guidelines for treatment of candidiasis. Clin Infect Dis
2004;38:161—89.
7. Blot SI, Vandewoude KH, Hoste EA, Colardyn FA. Effects of noso-
comial candidemia on outcomes of critically ill patients. Am JMed
2002;113:480—5.
8. Zaoutis TE, Argon J, Chu J, Berlin JA, Walsh TJ, Feudtner C. The
epidemiology and attributable outcomes of candidemia in adults
Correspondence e157and children hospitalized in the United States: a propensity
analysis. Clin Infect Dis 2005;41:1232—9.
9. KauffmanCA. Fungal infections.ProcAmThorac Soc 2006;3:35—40.
Nikolaos S. Salemis*
2nd Department of Surgery,
Army Veterans General Hospital NIMTS,
Athens, Greece
Konstantinos Tsolakis
Department of Thoracic Surgery,




Army Veterans General Hospital NIMTS,
Athens, GreeceEfstathios Tsohataridis
2nd Department of Surgery,
Army Veterans General Hospital NIMTS,
Athens, Greece
*Corresponding author. Tel.: +30 22950 23559;
fax: +30 210 6140808
E-mail address: nikos_salemis@hotmail.com
(N. S. Salemis)
Corresponding Editor: J. Peter Donnelly, Nijmegen,
The Netherlands
20 October 2007
